Autophagic response to exercise training in skeletal muscle with age.
Autophagy, a highly conserved quality control mechanism, is essential for the maintenance of cellular homeostasis and for the orchestration of an efficient cellular response to stress. During aging, the efficiency of autophagic degradation declines, and intracellular waste products accumulate. Therefore, in this study, we tested the hypothesis that skeletal muscle from old mice would have decreased autophagosome formation when compared to the muscle from young mice. We also examined whether autophagic regulatory events differ between muscle fiber types and in response to exercise in aged male mice. The extensor digitorum longus (EDL) and gastrocnemius muscles were studied in young and old ICR mice. Exercise was performed by allowing the mice to run on a treadmill with a 5° incline at 16.4 m/min for 40 min/day, 5 days/week for 8 weeks after a 1-week adaptation period. Our results indicated that the levels of microtubule-associated protein 1b light chain 3, a marker of autophagosome formation, were lower in both the EDL and the gastrocnemius muscle of old mice compared to those young mice. To identify the factors related to the changes observed, the expression of autophagy regulatory proteins was examined in the EDL and gastrocnemius muscles. Beclin-1, autophagy-related gene 7 (ATG7), and lysosome-associated membrane protein were found to be lower in the EDL and gastrocnemius muscles of old mice compared to those in the young mice, then Beclin-1, ATG7, and muscle-specific RING finger protein-1 upregulated after regular exercise. Moreover, the muscle weight/body weight was significantly increased only in the gastrocnemius muscle of the old trained mice. These data suggest that autophagy regulatory events are attenuated in old skeletal muscle. However, this effect is upregulated when animals are subjected to exercise training.